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57 ABSTRACT

A magnetic recorder 1n which magnetic signals are trans-
mitted between a magnetic head device and a magnetic tape,
comprises a capstan shaft for driving the magnetic tape
when the magnetic tape 1s pressed against the capstan shaft,
so that the magnetic tape runs on the magnetic head device.

A pinch roller presses the magnetic tape against the capstan
shaft. A main chassis has the magnetic head and the capstan
shaft mounted therecon. The magnetic tape and the pinch
roller are mounted on a side chassis, with the slide chassis
being movable relatively to the main chassis in a feed path
between a first position 1n which the magnetic tape 1s wound
on the magnetic head device for transmitting the magnetic
signals therebetween, and a second position in which the
magnetic tape 15 separated apart from the magnetic head
device. A positioning arrangement 1s connected to both of
the main chassis and the slide chassis to restrain a change in
positional relation between the main chassis and the shide
chassis 1n at least one direction when the magnetic tape 1s
pressed against the capstan shaft by the pinch roller, and 1s
separated from at least one of the main chassis and the slide
chassis 1n the at least one direction in at least a part of the
feed path when the magnetic tape 1s prevented from being
pressed against the capstan shaft by the pinch roller.

18 Claims, 7 Drawing Sheets
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MAGNETIC RECORDING HAVING A
SLIDABLE CHASSIS

BACKGROUND OF THE INVENTION AND
RELATED ART STATEMENT

The present invention relates to a magnetic recorder, in
which a magnetic head and a capstan shaft are mounted on
a main chassis, and a magnetic tape and a pinch roller are
mounted on a slide chassis movable on the main chassis.

In a conventional magnetic recorder as disclosed in Pub-
lication of Japanese Unexamined Patent Application No.
61-271648 or No. 63-302458, a slide chassis with a tape
cassette thereon 1s movable relative to a rotary drum with a
magnetic head thereon so that a magnetic tape 1s wound onto
the rotary drum 1n an opening of the tape cassette to transmit
magnetic signals between the magnetic tape and the mag-
netic head. The slide chassis 1s supported on the main chassis
by three or four boss supports 1n a movable manner with
keeping a distance therebetween constant.

OBJECT AND SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a magnetic
recorder 1n which a force for driving a slide chassis 1s small,
and a magnetic tape on the slide chassis 1s correctly posi-
tioned relative to a magnetic head when magnetic signals are
transmitted therebetween.

According to the present invention, a magnetic recorder 1n
which magnetic signals are transmitted between a magnetic
head and a magnetic tape comprises a capstan shaft for
driving the magnetic tape when the magnetic tape 1s pressed
against the capstan shaft, so that the magnetic tape runs on
the magnetic head, with a pinch roller pressing the magnetic
tape against the capstan shaft, and a main chassis on which
the magnetic head and the capstan shaft are mounted. The
magnetic tape and the pinch roller are mounted on the slide
chassis with the slide chassis being movable within a feed
range between a first position 1n which the magnetic tape 1s
wound on the magnetic head for transmitting the magnetic
signals therebetween, and the second position in which the
magnetic tape 1s separated from the magnetic head. A
positioning means 1s connected to both the main chassis and
the slide chassis to retrain a change 1n positional relationship
between the main chassis and the slide chassis 1n at least one
direction when the magnetic tape 1s pressed against the
capstan shaft, and the positioning means 1s separated from at
least one of the main chassis and the slide chassis in the at
least one direction 1n at least a part of the feed range when
the magnetic tape 1s prevented from being pressed against
the capstan shaft.

In the present invention, since the positioning means 1s
connected to both of the main chassis and the slide chassis
to restrain the change 1n positional relationship between the
main chassis and the slide chassis when the magnetic tape 1s
pressed against the capstan shaft, and 1s separated from at
least one of the main chassis and the slide chassis 1n at least
one direction 1n at least the part of the feed range when the
magnetic tape 1s prevented from being pressed against the
capstan shaft. A positional relationship between the mag-
netic head and the magnetic tape 1s correctly maintained
without being deteriorated by the change 1n the positional
relationship between the main chassis and the slide chassis
when the magnetic tape runs on the magnetic head, and a
movement of the slide chassis on the main chassis 1s smooth
without being restrained by the positioning means in the part
of the feed range when the magnetic tape 1s prevented from
being pressed against the capstan shaft and the magnetic
tape does not run on the magnetic head.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an oblique perspective view of a main chassis
and a slide chassis used 1n a first embodiment mechanism of
the present invention.

FIG. 2 1s an upper plane view showing the mechanism 1n
a condition that a tape cassette has been mounted on the
mechanism and a magnetic tape 1s separated apart from a
magnetic head device at a second position of the slide
chassis.

FIG. 3 15 a side plane view showing the mechanism in the
condition that the tape cassette has been mounted on the
mechanism at the second position.

FIG. 4 1s an upper plane view showing the mechanism 1n
a condition that the slide chassis 1s at a first position for
transmitting magnetic signals between a magnetic head and
a magnetic tape.

FIG. 5 1s a side plane view showing the mechanism 1in the
condition that the slide chassis 1s at the first position.

FIG. 6 1s an oblique perspective view showing the mecha-
nism 1n which a positioning member restrains a change in
positional relationship between the main chassis and the
slide chassis.

FIG. 7 1s an oblique perspective view showing another

positioning member used 1 a second embodiment mecha-
nism of the present invention.

FIG. 8 1s an oblique exploded perspective view showing

in detail a member for guiding the slide chassis on the main
chassis.

FIG. 9 1s a cross-sectional view showing a guidance of the
slide chassis on the main chassis.

FIG. 10 1s an oblique perspective view showing a posi-
fioning assistance member for restraining the change in
positional relation between the main chassis and the shide
chassis according to a movement of the slide chassis toward
the first position before a pinch roller presses the magnetic
tape against a capstan shatft.

FIG. 11 1s an oblique perspective view showing a part of
the mechanism of FIG. 10 after the slide chassis reaches the
first position.

FIG. 12 1s an oblique perspective view showing another
positioning for restraining the change in positional relation
between the main chassis and the slide chassis according to
the movement of the slide chassis toward the first position
before the pinch roller presses the magnetic tape against the
capstan shaft.

FIG. 13 1s an oblique perspective view showing a part of
the mechanism of FIG. 12 after the slide chassis reaches the
first position.

FIG. 14 1s an oblique perspective view showing another
positioning mechanism, one member of which 1s driven by
an actuator to be connected to the slide chassis and the main
chassis to restrain the change 1n positional relation therebe-
tween before the pinch roller presses the magnetic tape
against the capstan shaft after the slide chassis reaches the
first position.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As shown m FIG. 1, each of a main chassis 6 and a slide
chassis 7 has many through-holes to decrecase a weight
thereof. A through-hole area rate of the main chassis 6 is
about 47%, and that of the slide chassis 7 1s about 23%. On
the other hand, that of a conventional chassis 1s about 15%.
The through-hole area rate 1s a percentage of a through-hole
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cross-sectional area relative to an upper surface area of
chassis before the through-holes are formed therein. A
stiffness of each of the main chassis 6 and the slide chassis
7 against a bending moment 1s decreased by about 40% 1n
comparison with that of the conventional chassis. Therefore,
a deformation of each of the main chassis 6 and the slide
chassis 7 or a change 1n the positional relationship between
the main chassis 6 and the slide chassis 7 needs to be
restrained.

A magnetic head (not shown) is mounted 1n a rotary drum
1 to transmit magnetic signals between a magnetic tape 2
and the magnetic head. A rotational axis of the rotary drum
1 1s mclined relatively to a direction perpendicular to an
imaginary plane including a longitudinal direction of the
magnetic tape 2 by a predetermined angle. The predeter-
mined angle of about 3—10 degrees 1s suitable for arranging
a cassette 3 receiving the magnetic tape 2 as close as
possible to the rotary drum 1 and for reading and writing the
magnetic pattern on the tape with an accuracy necessary for
a predetermined recording format.

The magnetic tape 2 1s wound around reels 31 and 32 in
the cassette 3 positioned by contact pins 35 on the shde
chassis 7. The reels 31 and 32 are driven respectively
through reel hubs 74, 75 supported on the slide chassis 7. A
part of the tape 2 1s withdrawn out of the cassette 3 to be
wound obliquely on the rotary drum 1 by withdrawing
members 101-105 mounted respectively on moving mem-
bers 120-122 and by withdrawing members 109-111 driven
by rotational supporting members 71-73. On each of feed
paths 14—16 for controlling an attitude and position of each
of the withdrawing members 101-105 and 109-111, the tape
2 1s prevented from being damaged on flanges of the
withdrawing members 101-105 and 109-111, when a con-
tact and winding of the tape 2 onto the rotary drum 1
proceeds.

The slide chassis 7 1s driven by a loading motor 5 to move
relatively to the rotary drum 1 1n a feed path of the shide
chassis 7 extending substantially perpendicularly to a width
direction of the tape 2. Three boss members 91 are fixed onto
the main chassis 6. Slide grooves 9A-9C of the slide chassis
7 extending 1n a direction parallel to the feed path of the slide
chassis 7 respectively receive the boss members 91 with
respective clearances therebetween 1n a direction substan-
tially perpendicular to the width direction of the tape 2 and
to the feed path of the slide chassis 7, and flange screws 90
fixed onto ends of the boss members 91 limit a movement of
the slide chassis 7 with respective clearances therebetween
in the width direction of the tape 2, so that the slide chassis
7 1s guided 1 a smoothly movable manner by the boss
members 91 and the flange screws 90 along the feed path of
the slide chassis 7. The clearances between the slide chassis
7 and the slide grooves 9A-9C and between the slide chassis
7 and the boss members 91 or the flange screws 90 dete-
riorate an accuracy of positional relation between the slide
chassis 7 and the main chassis 6.

A positioning member 8 fixed onto the slide chassis 7 by
a screw 80 1s connected to the main chassis 6 1 the vicinity
of a capstan mounting portion 43 to limit a separation
between the main chassis 6 and the slide chassis 7 m the
width direction of the tape 2 and/or another direction sub-
stantially perpendicular to the feed path direction when a
pinch roller 41 presses the tape 2 against a capstan shaft 4
to feed the tape 2 for a magnetic head device formed by the
rotary drum 1 and the magnetic head therein after the slide
chassis 7 reaches a first position thereof, that 1s, an end of the
feed path of the slide chassis 7 where the magnetic signals
are transmitted between the tape and the magnetic head
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device. The positioning member 8 1s separated from the
main chassis 6 before the pinch roller 41 presses the tape 2
against the capstan shaft 4, even when the slide chassis 7
reaches the first position. As shown 1n FIGS. 4 and 5, when
the magnetic signals are transmitted between the tape 2 and
the magnetic head device, the withdrawing members
101-105 are pressed against respective contact members
60—62 to be positioned at ends of the feed paths 14—16 so
that the tape 2 1s wound onto the rotation drum 1. The tape
2 15 also wound by respective predetermined angles onto the
withdrawing members 109-111, inclined guide rollers 106
and 107, the withdrawing members 101-105, a tape guide
108 and the capstan shaft 4 driven by a capstan motor 40, so
that the tape 2 1s pressed securely against the capstan shaft
4 by the pinch roller 41 and 1s fed to a desired position on
the rotary drum 1. A pressing force of the pinch roller 41
against the capstan shaft 4 is generated by a coil spring or a

plate spring and transmitted through a pinch roller arm 42 or
the like.

As shown 1n FIG. 6, the pressing force 400 of the pinch
roller 41 against the capstan shaft 4 moves and/or deforms
in the direction of the arrow 401 representing a bending
moment, the main chassis 6 and/or the slide chassis 7 to
increase a distance between the main chassis 6 and the slide
chassis 7 1n the width direction of the tape 2 and/or another
direction substantially perpendicular to the feed path
direction, as shown by arrows 402 and 403 respectively. The
increase 1n distance between the main chassis 6 and the slide
chassis 7 causes the connection or contact between the main
chassis 6 and the slide chassis 7 through the positioning
member 8, so that the positioning member 8 fixed onto the
slide chassis 7 1s connected to the main chassis 9 to prevent
the distance between the main chassis 6 and the slide chassis
7 from 1ncreasing further. In this embodiment, the position-
ing member 8 1s not connected to the main chassis 9, when
the pressing force 400 1s not generated, that 1s, at least before
the slide chassis 7 reaches the f{first position thereof.
Therefore, the positioning member 8 does not effect or
restrain the movement of the slide chassis 7 1 at least a part
of the feed path of the shide chassis 7 from the second
position to the first position. A plurality of the positioning
members 8 may be arranged between the main chassis 6 and
the slide chassis 7.

Alternatively, the pinch roller 41 may press the tape 2
against the capstan shatt 4 to cause the connection or contact
between the main chassis 6 and the slide chassis 7 through
the positioning member 8, before the slide chassis 7 reaches
the first position, that 1s, 1n a limited partial range of the feed
path of the slide chassis 7 1n the vicinity of the first position.

As shown i FIG. 7, a positioning member 81 as a
substitute of the positioning member 8 may be fixed to the
main chassis 6 by the screw 80. The positioning member 81
restrains or limits the increase 1n distance between the main
chassis 6 and the slide chassis 7 in substantially the same
manner as the positioning member 8.

As shown m FIGS. 10 and 11, a positioning assistance
member 82 may be arranged on the main chassis 6 to
cooperate with the positioning member 8 1n a vicinity of the
first position. The positioning assistance member 82 has a
taper surface which contacts with the slide chassis 7 to
oradually increase the distance between the main chassis 6
and the slide chassis 7. After the increase 1n distance
between the main chassis 6 and the slide chassis 7 reaches
a predetermined degree on the movement of the slide chassis
in the feed path thereof along a slide direction as shown by
an arrow 701, the distance between the main chassis 6 and
the slide chassis 7 1s further increased by the pressing force
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400 of the pinch roller 41 against the capstan shaft 4, and the
increase 1n distance therebetween 1s limited by the position-
ing member 8. In this embodiment, a change 1n distance
therebetween caused by the pressing force 400 of the pinch
roller 41 1s small.

As shown 1 FIGS. 12 and 13, a positioning member 83,
as a substitute of the positioning member 8, may be fixed to
the main chassis 6. The slide chassis 7 fits closely 1n the
positioning member 83 to fix the distance between the main
chassis 6 and the slide chassis 7 1in a limited partial range of
the feed path of the slide chassis 7 in the vicinity of the first
position before the pinch roller 41 presses the tape 2 against
the capstan shaft 4. The positioning member 83 has a taper
surface which contacts with the slide chassis 7 to gradually
increase or decrease the distance between the main chassis
6 and the slide chassis 7. After the distance between the main
chassis 6 and the slide chassis 7 reaches and 1s fixed to a
predetermined degree on the movement of the slide chassis
in the feed path thereof along the slide direction as shown by
the arrow 701, the pinch roller 41 presses the tape 2 against
the capstan shaft 4. In this embodiment, the change 1n
distance therebetween caused by the pressing force 400 of
the pinch roller 41 1s substantially zero.

As shown 1n FIG. 14, a combiation of a positioning
assistance member 85 moved by an actuator lever 86 and a
positioning member 84 fixed to the main chassis 6 may be
used as a substitute of the positioning member 8. The
positioning member 84 has a taper surface which contacts
with the slide chassis 7 to gradually increase or decrease the
distance between the main chassis 6 and the slide chassis 7.
After the distance between the main chassis 6 and the slide
chassis 7 1s adjusted 1nto a predetermined range thereof on
the movement of the slide chassis in the feed path thereof in
the vicinity of the first position, the positioning assistance
member 85 1s moved by the actuator lever 86 1n a direction
as shown by an arrow 702 to be inserted between the slide
chassis 7 and the positioning member 84 so that the distance
between the main chassis 6 and the slide chassis 7 1s
increased or fixed to a predetermined degree. Subsequently,
the pinch roller 41 presses the tape 2 against the capstan
shaft 4. In this embodiment, the change 1n distance therebe-
tween caused by the pressing force 400 of the pinch roller 41
1s substantially zero. The actuator lever 86 may be driven by
a rotational motor, a solenoid, toothed gear or a cam-
mechanism. After the pinch roller 41 1s prevented from
pressing the tape 2 against the capstan shait 4, the position-
ing assistance member 85 1s moved by the actuator lever 86
in a direction opposite to the direction shown by the arrow
702 to be separated from the positioning member 84.
Thereafter, the slide chassis 7 moves backward from the first
position.

What 1s claimed 1s:

1. A magnetic recorder mn which magnetic signals are
transmitted between a magnetic head device and a magnetic
tape, comprising:

a capstan shaft for driving the magnetic tape when the
magnetic tape 1s pressed against the capstan shaft, so
that the magnetic tape runs on the magnetic head
device,

a pinch roller for pressing the magnetic tape against the
capstan shaft,

a main chassis on which the magnetic head and the
capstan shaft are mounted,

a slide chassis on which the magnetic tape and the pinch
roller are mounted, the slide chassis being movable
relative to the main chassis in a feed path between a
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first position 1n which the magnetic tape 1s wound on
the magnetic head device for transferring the magnetic
signals therebetween, and a second position 1n which
the magnetic tape 1s separated apart from the magnetic
head device, and

positioning means adapted to be connected to both the
main chassis and the slide chassis to restrain in posi-
tional relationship between the main chassis and the
slide chassis 1n at least one direction when the magnetic
tape 1s pressed against the capstan shait by the pinch
roller, and which 1s separated from at least one of the
main chassis and the slide chassis in the at least one
direction at least a part of the feed path when the
magnetic tape 1s prevented from being pressed against
the capstan shaft by the pinch roller, and

wherein the positioning means 1s connected to both the
main chassis and the slide chassis to restrain the change
in positional relationship between the main chassis and
the slide chassis i the at least one direction when a
force of the pinch roller pressing the magnetic tape
against the capstan 1s more than a predetermined
degree.

2. A magnetic recorder according to claim 1, wherein the
positioning means 1s connected to both of the main chassis
and the slide chassis to restrain the change 1n positional
relation between the main chassis and the slide chassis 1n the
at least one direction when the magnetic tape 1s pressed
against the capstan shaft by the pinch roller and the slide
chassis 1s at the first position.

3. A magnetic recorder according to claim 1, wherein the
positioning means 1s connected to both of the main chassis
and the slide chassis to restrain the change 1n positional
relation between the main chassis and the slide chassis in the
direction, also when the magnetic tape 1s prevented from
being pressed against the capstan shaft by the pinch roller
and the slide chassis 1s at the first position.

4. A magnetic recorder according to claim 1, wherein the
positioning means 1s separated from the one of the main
chassis and the slide chassis in the direction when the
magnetic tape 1s prevented from being pressed against the
capstan shaft by the pinch roller and the slide chassis 1s at the
first position.

5. A magnetic recorder according to claim 1, wherein the
positioning means 15 separated from the one of the main
chassis and the slide chassis in the direction when the shide
chassis 1s at the second position.

6. A magnetic recorder according to claim 1, wherein the
positioning means 1s separated from the one of the main
chassis and the slide chassis in the direction when the slide
chassis 1s moving from the second position toward the first
position.

7. A magnetic recorder according to claim 1, wherein the
positioning means 1s connected to both of the main chassis
and the slide chassis to restrain the change in positional
relation between the main chassis and the slide chassis in the
direction before the slide chassis reaches the first position,
subsequently, the magnetic tape 1s pressed against the cap-
stan shaft by the pinch roller.

8. A magnetic recorder according to claim 1, wherein the
positioning means 1s connected to both of the main chassis
and the slide chassis to restrain the change 1n positional
relation between the main chassis and the slide chassis in the
direction after the slide chassis reaches the first position,
subsequently, the magnetic tape 1s pressed against the cap-
stan shaft by the pinch roller.

9. Amagnetic recorder according to claim 1, wherein the
positioning means 1s connected to both of the main chassis
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and the slide chassis to restrain the change in positional
relation between the main chassis and the slide chassis 1n the
direction substantially simultaneously with that the shide
chassis reaches the first position, subsequently, the magnetic
tape 1s pressed against the capstan shaft by the pinch roller.

10. Amagnetic recorder according to claim 1, wherein the
at least one direction 1s substantially perpendicular to a
direction of the feed path.

11. Amagnetic recorder according to claim 1, wherein the
at least one direction is substantially a width direction of the
magnetic tape.

12. Amagnetic recorder according to claim 1, wherein the
positioning means 15 separated from the one of the main
chassis and the slide chassis 1n another direction substan-
tially perpendicular to the direction when the positioning
means 1s connected to both of the main chassis and the slide
chassis to restrain the change in positional relationship
between the main chassis and the slide chassis in the
direction.

13. Amagnetic recorder according to claim 1, wherein the
positioning means 1s separated from the one of the main
chassis and the slide chassis 1n another direction substan-
tially perpendicular to the direction in the part of the feed
path.

14. A magnetic recording according to claim 1, wherein
the positioning means 1s always separated from one of the
main chassis and the slide chassis in another direction
substantially perpendicular to the at least one direction.

15. Amagnetic recorder according to claim 1, wherein the
positioning means 1s connected to both the main chassis and
the slide chassis to restrain the change in positional rela-
tionship between the main chassis and the slide chassis in the
at least one direction 1n accordance with a movement of the
slide chassis relative to the main chassis 1n the feed path.

16. Amagnetic recorder according to claim 1, wherein the
positioning means 1s connected to both the main chassis and
the slide chassis to restrain the change in positional rela-
tionship between the main chassis and the slide chassis in the
at least one direction 1n accordance with a movement of the
slide chassis relative to the main chassis 1n the at least one
direction.

17. Amagnetic recorder according to claim 1, wherein the
magnetic recorder further comprises an actuator for driving

10

15

20

25

30

35

40

3

the positioning means to be connected to both the main
chassis and the slide chassis to restrain the change in
positional relationship between the main chassis and the
slide chassis 1n the at least one direction.

18. A magnetic recording 1n which magnetic signals are
transmitted between a magnetic head and a magnetic tape,
comprising:

a capstan shaft for driving the magnetic tape when the

magnetic tape 1s pressed against the capstan shaft, so
that the magnetic tape runs on the magnetic head,

a pinch roller for pressing the magnetic tape against the
capstan shatft,

a main chassis on which the magnetic head and the
capstan shaft are mounted,

a slide chassis on which the magnetic tape and the pinch
roller are mounted, the slide chassis being movable
relative to the main chassis 1n a feed path between a
first position in which the magnetic tape 1s wound on
the magnetic head device for transmitting the magnetic
signals therebetween, and a second position 1n which

the magnetic tape 1s separated from the magnetic head
device, and

positioning means adapted to be connected to both the
main chassis and the slide chassis to restrain a change
in a positional relationship between the main chassis
and the slide chassis 1n at least one direction when the
magnetic tape 1s pressed against the capstan shaft by
the pinch roller, and which 1s separated from at least
one of the main chassis and the slide chassis 1n the at
least one direction 1n at least a part of the feed path
when the magnetic tape 1s prevented from being
pressed against the capstan shaft by the pinch roller,
and

wherein the positioning means 1s prevented from restrain-
ing another change 1n positional relationship between
the main chassis and the slide chassis 1n both directions
opposite to each other along the feed path when the
positioning means 1s connected to both the main chassis
and the slide chassis.
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